Abstract. Electron collision strengths for electron-impact excitation of the Li-like Al ion are evaluated in the close-coupling approximation using the multichannel R-matrix method. Five LS target eigenstates are included in the expansion of the total wave function, consisting of the two n =2 states with configurations 1s 2 2s, 1s 2 2p, and the three n =3 states with configurations 1s 2 3s, 1s 2 3p, 1s 2 3d. These five ionic states correspond to eight fine-structure levels leading to a total of 18 independent transitions. The collision strengths for all possible allowed transitions are tabulated for electron energies in the range of 0.19 -0.3 Ry, which are the temperatures of interest for many plasma applications.
Introduction
A very limited number of collision strength calculations have been published for Al 10+ .
Up to now, only the results obtained by Burgess et. all [1] for compact effective collision strengths for 2s -ns, nd, refer to forbidden transitions in Al XI. These authors fit the extensive tables of collision strengths in Li-like ions with Z = 8,14, 22, 30, 42, 56, 74, 93, for nonoptically allowed transitions, to get values for Li-like ions of charge 1 to 23 in a compact form. The atomic data themselves are not available through this work. Our previously works [2, 3] have reported atomic data for forbidden transitions in Al XI. They used the configuration interaction structure code CIV3 [4] to output electric -dipole, -quadrupole and octupole fine-structure line strengths in jj coupling, for transition modes of type 1s 2 nl j -1s 2 nl j , with n ≤ 5, and the generalised oscillator strength.
In the present work, calculation uses atomic data from the SUPERSTRUCTURE (SST) program by Eissner et. al. [5] and Breit-Pauli R-matrix [6] method and code for the scattering problem. The SST code is based on a scaled Thomas-Fermi-Dirac-Amadi potential.
The scaling parameters are different for each angular momentum l. The line strengths have been calculated for electric dipole and quadrupole transitions involving all states with n=2 and n=3 configurations. Only dipole radiative transition probabilities are reported in Table 2 for comparison. The atomic system of Al XI is most appropriate to MCHF method, because the energy level fine-structure is mainly dominated by the spin-orbit splitting, and by correlation effects that multiconfigurational description can account for. and those obtained from the compact representation in Ref. [1] is shown in Table 3 . Selected results on the effective collision strengths results from non-exchange R-matrix theory and code,including forbidden transitions in excitation from the ground are presented in Table 4 . 
Conclusions
The effective collision strengths for electron-impact excitation of the Li-like Al ion have been evaluated using the multichannel R-matrix method. Five LS target eigenstates have been included in the expansion of the total wavefunction, consisting of n=2 and n=3 states. 
